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(54) Ink/media combination 

(57) An ink/media combination in which the ink 
comprises an aqueous medium, a colorant and an 
alginic acid salt selected from the group consisting of 
monovalent ion salts and organic amine salts and in 
which the media, preferably a textile, is treated with a 
specified water soluble salt of a metal having a valence 
of at least 2 produce printed chromatic image with 
improved bleed characteristics and sharper edges. 
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Description (J) 
Background of the Invention 

.[0001] This invention relates to a ink and media combination in ink jet printing, and more particularly, to an ink/media 

°2 e ^eterm 2?*«r. as it is commonly understood in the art, means a colorant .n a hqu.d media, as i <to- 
SrutehedToS soli aS I SSorants. and includes paint, toners, inks. etc. The liquid media may be a organic solvent 

L^nHnth lor Anting liquid depending upon the particular printing technique be.ng employed. 

mm Exemp ^^aTmSs of using printing liquids include gravure and press printing. xerograph,c techniques using 

US? ^SSl? brSrofT^ques available for making printed elements, a common problem can arise when 

, ISSSTSS SToartlcular problem in InkJet printing because the relatively low viscosity inks uaed therein tend to 
5 !^2an^u^^ 

wh°chT s believed to be caused by the colorants of the first printing liquid becoming "red.sso Ived n the 

^n^^^^cafions because it p.aces an arbrirary limitation on the efficiency of generating mult, 
rarain 'uSPatont 5 091 005 teaches that the addition of formamide to the inks will reduce the occurrence of bleed in 

SSS^r=eS 

n«te dSed T*" S medTum of the second printing liquid. Third, known ways of increase penetrant have 
Srtadanto n^ 

mation of micelles containing dye molecules Is said to prevent the dye molecules ,n each ,nk from m,x,ng_ 

also constrained by the need for pH buffers, for example, which further limits the utility of that method. 

mr HS oS ?079 A1 dTsdoses a method for preventing color bleed between two different color ink compositions 

Slorin thT iSInk is anionic and comprises a coloring agent which includes one or more carboxyl and/or carboxylate 

ss gtu"and^ 

fn the first ink to form a solid precipitate in order to prevent bleed between the two ink 

salts are disclosed as being useful as the precipitating agent. Although this ™™*V™^^™T^^r 
for two inks it provides problems when more than two inks are applied to a pnnting medium in generating a multicolor 
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„„„, P, ,rth„ mis aooroach is veflLg because it does rot allow for flexibility in thWice of coloring agent in the 

handlina on oaper Consequently, dye colorants have deficiencies for archiving print samples. 
ST PtoS?cotorante have been used as an alternative for dyes since they generally possess excellent light and 
^JSThSTroS^ do not achieve the same color intensity (i.e.. "chromal on plain paper as dyes. 
rST^SS M«« chroma is to em^oy a vehicle that holds " <^?"^-£" 

Xed^oSm d£^ ^^arJTthere is a particular need for such an improved method 

l^fabric combination that is capable of reproducing colored pictorial ,nformat.on wh,ch has sharply def ,ned edges and 
no bleed of one color into another. 

Summary of the Invention 

[001 6] The present invention provides an ink jet ink/media combination comprising: 

(a) an ink comprising: 

(1) an aqueous vehicle; 

( (3) O.ot toToiol an aiginic acid salt se.ected from the group consisting of monovalent ion safts and organic 
amine salts; and 

(b) a media treated with a .rater soluble salt comprised of a metal having a valence of at least 2. 

moiTl The media is preferably fabric. The monovalent ion in the monovalent ion salt of aiginic acid is selected from 
,r 0 ?oup^S of^Usslum. »um and ammonium Traces o, calcium and magnesium salts may afso 

^^S^SS^SStmm or bubble Jet printers, piezoelecmc printers, continuous flow printers. a„ 
brush printers or valve jet printers. 
retailed Description of the Invention 

r00201 The present invention provides an ink jet/media combination, preferably an ink jet interfile coronation which 

a valence of at least 2 (hereinafter the "metal +2 salt") in the media. 
Media 

10021 1 The media may be any material capable of being treated or coated with the metal + 2 salt, which may I be applied 
to the media whe eby H : is absorbed into the media or it may be applied as a coating on the med«a. Some surtable med.a 
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nylon 6.10 and n»lon4,6. Fibers spA polymers derived from ^^'^^T^^S^ 

f5 tice this invention includes, but is not limited to. fibers, yarns, fabrics, non-woven webs and garments, as well as. fur 
nishings like carpets and upholstery fabrics. 

Mptal+2 Salt fo r Media Treatment: 

pone* such as binders. .aids. etc. ma, be ; used .o ^StSSS. « - ■* « •» 
30 [0027] The amount of salt used may be in the range of 0.5 to 50 /<,. preteraDiy Deiwee 
weight of the media. 

Ink Composition 

The ink also may contain other additives known in the art. 
Aq ueous Vehicle : 

40 roo291 The aaueous vehicle is water or a mixture of water and at least one water-soluble organic solvent Selection 

mately 60% to 95% water, based on the total weight of the aqueous vehicle. Dre{erab | V 80 to 99 8% 

[0031] The amount of aqueous vehicle in the ink is in the range of ^^^% B ^^^J^mte 
so based on total weight of the ink when an organic pigment is selected approximatejy 25 to 99.8%. preferably 
99 8% when an inorganic pigment is selected; and 70 to 99.8% when a dye is selected. 



55 [0032] The colorant may be a dye or a pigment. Pigments are particularly preferred. 
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Dyes 



< groups as the ionic moiety and encompass a« lac.d ^s- Food gnd ^ dyes . 

[0035] The types of anionic dyes most useful in ™ _ tilbene compounds, triaryl methane com- 

10 Anionic dyes are nitroso compounds ^ 

Slo^ — ~ - Phtha,0Cyanine 

S-coiorandamounto^ 
15 errt upon the desired color of the print achieved wrth the ^J^v rl^Tior printhead performance or unac- 

preferably 1 to 5%, by weight, based on the total weight of the ink. 

and the resulting pigment is obtained as water wet presscakejn Presscake *JJ«p g deaggregation in the 

,o minum and alloys, may be ^^ t ^ ^^^"S'^ntah up to approximately 30% pigment by weight, but 
100411 Tk W -T^2o? to \»S^M^X^W^^ inkjetprinting applications, 
typically will be in the range of 0. 1 to 15 % (p re ferawyi ^™ * w a eiqnt percen tages of pigment than with compa- 
If an inorganic pigment is selected, the ink will tend to conta. " J^SSKiJto* * some cases, because inorganic 
rable inks employing organic pigment, and may be as h.gh as approximately 75 ^ in some cases. 

45 pigments generally have higher specific ^S^^Brit will require a dispersant or surfactant to help 

Sin^b^^ 

applications, particularly structured polymeric dispersants. 



so Polvmer : 



,0043, inmepre^en^iment*.^^ 

Pa,en, AppWon 0 556 649 A,,. . • ITS. s.abiHz.ng P l 3 man, 

[0044] Although ^™^^ ra "'?;^ d 2^ r tSr^. Uselul random interpdymars have narrowly 
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S35asSaSSK=SS3=3SKB=a= 

emulsions stabilized by structured polymers, hydrosols, etc. 
Rait of Alainic Acid 

small amounts of potassium, calcium, and magnessium. 
Other Ingredients : 

rnoaa! Consistent with the particular application, various types of additives may be used to modify the propertiesof 

Ln? fn fartprp nreferred Such cosolvents are well known in the art. Representative cosolvents that can be used to 
and in fact are preferred ^ Su™ coso.ve nxs h Qf jcroorganjsms . Dowi cides 

powers may also be added to improve various properties of the ink composes as des,red. 
Ink Properties 
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ther, the ink does not corrode 
and non-toxic. 
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ink jet printing device it comes in contact v^^nd it is essentially odorless, 



[0051] The 

lectric printers, 
textile is air dried. 



ink is aoolied to the textile using conventional techniques such as thermal or bubble jet printers, piezoe- 
^^fCrtM air bmsh or valve jet printers. After the ink is printed on the textle. the prmted 



between 'Much' and 'None'. Results are shown in Table 1 below. 



Sample # 


Ink 


Fabric 


Bleed 


C* 


s* 


k/s 


Color Strength 


1 


A 


ST 


none 


45.4 


0.72 


2.80 


147% 


2 (Control) 


A 


S 


medium 


37.8 


0.55 


1.91 


101% 


3 (Control) 


C 


ST 


medium 


42.2 


0.66 


2.41 


127% 


4 (Control) 


C 


S 


much 


37.0 


0.54 


1.90 


100% 



[0055] This data shows that Sample 1 containing both the alginate in the ink and the salt in the fabric are needed for 
IS effect. It shows the color strength is substantially improved by the alg-nate and salt combination. 

Comparative Example 1 

rnosei Examole 1 was repeated with the following exception: a 5% solution of sodium chloride or potassium chloride 
En wa< fSS tc rtreatThfs7kfabric instead of the 5% solution of calcium chloride. Results are shown ,n Table 2 
below. 



Sample # 


Fabric Treatment 


Weight Gain (%) 


Ink 


C* 


s* 


k/s 


Color Strength 


1 


none 


0.0 


A 


38.0 


0.56 


2.08 


100% 


2 


NaCI 


12.2 


A 


38.3 


0.57 


2.33 


112% 


3 


NaCI 


12.5 


A 


37.7 


0.56 


2.37 


114% 


4 


none 


0.0 


C 


36.4 


0.54 


2.10 


100% 


5 


KCI 


10.6 


C 


37.4 


0.56 


2.18 


104% 


6 


KCI 


10.7 


C 


37.7 


0.56 


2.20 


105% 
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with or with out alginate in the 
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ilHtffect on the color strength when a monovalent! 



Ws used to treat the fabric 



Example 2 

[0058, Example 1 was repeated with thefoHowing exception, a 10 ^ W °^ 

was used in place of the silk. The treated fabric was designated as 'OWTO. Results are shown m Table 3 below. 

TABLE 3 



Sample # 


Ink 


Fabric 


C* 


s* 


k/s 


Color Strength 


1 


A 


OWTO 


39.3 


0.65 


3.61 


138% 


2 (Control) 


A 


OWO 


38.0 


0.61 


3.20 


122% 


3 (Control) 


C 


OWTO 


38.4 


0.64 


3.44 


131% 


4 (Control) 


C 


OWO 


35.5 


0.56 


2.62 


100% 



20 [0059] As in Example 1 . this shows both alginate and salt are needed to give the highest color chroma and strength. 
Example 3 

[0060] Pieces of silk S. similar to that used in Example 1, were soaked in calcium chloride solutio ^X° u h s l 
25 "t^ 

as in Example 1 . Bleed and color strength were measured as m Example 1 . Results are shown in Table 4 below. 



30 


Sample* 


CaCI 2 (%) 


Weight Gain (%) 


Bleed 


C* 


S* 


k/s 


Color Strength 




1 (Control) 


none 


0.0 


much 


35.3 


0.51 


1.83 


100% 




2 


0.1 


0.75 


medium 


40.5 


0.61 


2.78 


151% 




3 


0.5 


1.35 


slight 


41.5 


0.62 


2.70 


147% 


35 


4 


1.0 


2.86 


slight 


43.0 


0.66 


3.00 


164% 




5 


5.0 


14.04 


none 


44.8 


0.70 


3.50 


191% 




6 


10.0 


28.27 


none 


43.9 


0.67 


3.17 


173% 


40 


7 


20.0 















* Sample never dried 



45 [0061 ] This data shows that a wide range of amounts of the calcium chloride solution can be used to treat the fabric 
resulting in reduced bleed and increased color yield. 

Example 4 

50 [0062] Pieces of si.k S, similar to that used in Example 1 were soaked in 5% i"£2JS 
the weight gain was determined for each piece of silk. The pieces were pnnted with .nk A as m Example 1 . Bleed and 
color strength were measured as in Example 1 . Results are shown in Table 5 below: 
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Sample* 


Fabric Treatment (5% 
Soln.) 


Weight Gain (%) 


Bleed 


C* 


s* 


k/s 


Color Strength 


1 (Control) 


none 


0.0 


much 


39.4 


0.59 


2.29 


100% 


2 


MgCI 2 


9.6 


none 


40.4 


0.63 


2.80 


122% 


3 


SrCI 2 


9.6 


none 


44.9 


0.70 


3.80 


166% 


4 


BaCI 2 


12.3 


none 


44.6 


0.70 


4.00 


175% 


5 


AIN0 4 


9.2 


none 


40.5 


0.62 


3.19 


139% 


6 


CaCI 2 


8.4 


none 


44.4 


0.71 


3.89 


170% 



[0063] This data shows that any one of a number of diva.ent or trivalent salts can be used in this invention to give 
printed images with increased color strength and reduced bleed. 

Claims 

1 . An ink jet ink/media combination comprising: 

(a) an ink comprising: 

(1) an aqueous vehicle: 

0) 0.01 °to T^of an alginic acid salt selected from the group consisting of monovalent ion salts and 
organic amine salts; and 

(b) a media treated with a water soluble salt comprised of a metal having a valence of at least 2. 
2 The ink/media combination of Claim 1 wherein the media is a texile. 

— ^^^^ 

amine and triethyl amine. 

^_ ■ , , ^ w o t -™ «f riaim p wherein the water-soluble salt is selected from the group consisting of cal- 
5 ' ^^SSSXS^S^^<^ *a.e. strontium chiorHe. seomium broraide saomlum 

2,S T magnesium bromide, magnesium chloride, magnesium niaate. magnesium sullat&j n acetate. 
ST*T1 zino nitrate, zinc phosphate. anc suitate. stannous suitate. stannic aeHata, alummum 
chloride, aluminum sulfate and aluminum nitrate. 

6. The ink/media combination of Claim 2 wherein the ink further contains a polymer. 

7. The ink/media combination of Claim 6 wherein the polymer is a dispersant and wherein the colorant is a pigment. 

8. The ink/media combination of Claim 6 wherein the polymer is a structured polymer. 

9. The ink/media combination of Claim 2 wherein the colorant comprises a dye. 

1 0. The ink/media combination of Claim 2 wherein the textile is selected from the group consisting of silk and wool. 
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